Rice-straw biochar was prepared with rice straw as raw material at 400℃, 600℃ and 800℃. Grinding biochar through 10 mesh sieve (1.91mm aperture) and 40 mesh sieve (0.38mm aperture). By means of adsorption to research the effects of the adsorption time, environmental pH, -N on rice-straw-biochar in 40 mesh was better than that in 10 mesh. We recommended contact time was 12h and the initial pH value was 8.We also recommended that we should use smaller biochar particle size, more addition of biochar and higher initial NH4 + -N concentration.
-N on rice straw biochar was significantly higher than that of 400℃ and 800℃ under the same pH condition. The effect of the adsorption of NH4 + -N on rice-straw-biochar in 40 mesh was better than that in 10 mesh. We recommended contact time was 12h and the initial pH value was 8.We also recommended that we should use smaller biochar particle size, more addition of biochar and higher initial NH4 + -N concentration.
INTRODUCTION
Biochar is a kind of porous surface structure with a porous surface structure, stable, highly aromatic, insoluble carbonaceous solid material that is composed of organic residues in the case of hypoxia [1] [2] [3] [4] [5] .The basic properties of biochar are closely related to the pyrolysis temperature [6].Higher pyrolysis temperature can lead biochar to have a higher ash content, pH, surface basicity, specific surface area and concentration of mineral elements [7] . Carbon content and fragrant of biochar are gradually increased and the polarity gradually decreased with the increase of pyrolysis temperature [8] . When the pyrolysis temperature rises from 300℃ to 400℃, we can see that sudden increase in specific surface area and micro pore structure began to clear [9] . With the increase of carbonization temperature, the isothermal adsorption curve is changed from linear to nonlinear [10] . The adsorption mechanism is transformed into the distribution and surface adsorption and then converted to surface adsorption [11] and the adsorption capacity of the biochar was gradually increased. Environmental conditions can significantly affect the adsorption performance of biological carbon. The adsorption capacity of methylene blue increased with the increase of the initial concentration, temperature, time and the rate of oscillation, but it decreased with the increase of the amount of biochar [12] .
Nitrogen is one of the essential nutrients for plants and the ammonia nitrogen is the main form of soil nitrogen. Ammonia nitrogen can increase the upland rice and rice plant height and shoot dry weight significantly. It also helps to get more iron nutrition of upland rice and improve the growth status [13] . The high ammonium nitrogen content in soil, total root and baby food plant length, root surface area and root number is higher. So that plants can absorb nutrients better in the soil. This is also conducive to the growth of lateral roots [14] . The increase of biomass and chlorophyll content of Chinese cabbage was significantly increased with the increase of ammonium nitrogen in the soil [15] . Biochar has great potential for the adsorption of ammonia nitrogen. In agriculture, the use of biochar can improve soil fertility [16] [17] [18] . It can also improve the environmental and ecological effects significantly. In this study, I used the rice straw as raw material. At 400℃, 600℃, 800℃ to prepare straw biological carbon by anaerobic pyrolysis method to discuss the adsorption characteristics of ammonium nitrogen in different adsorption time, environment pH, concentration gradient and biomass carbon addition and provides the basic theory support for the agricultural resources utilization of the biological carbon.
MATERIALS AND METHODS

Materials
Biochar samples were produced from rice straws collected from Yangzhou, China. Raw materials were cut into small pieces (30 cm) and oven-dried (105℃) for 8 hours. The straws were then converted into biochar throw slow pyrolysis in an atmosphere furnace. To minimize oxygen content in reaction, a constant current of N2 was passed through at the speed of 0.2 L/min during the heating stage. The pyrolysis temperature was raised to the aimed points of 400℃, 600℃ and 800℃ and held constant for 1 hour. After the cooling stage for 12 hours, biochar samples were then crushed into particle sizes of 10 and 40 meshes (1.91mm and 0.38mm, respectively). The resulting biochar samples were then referred to SA4-1 (400℃, 10meshes), SA4-4(400℃, 40meshes), SA6-1(600℃,10meshes), SA6-4(600℃, 40meshes), SA8-1(800℃, 10meshes), and SA8-4(800℃, 40meshes) [19] .
Experiment Design
Discuss the effects of adsorption time, environment pH, urea concentration, biomass and other conditions on the adsorption of ammonia nitrogen on rice straw:
The effect of adsorption time on the adsorption of ammonium nitrogen by rice straw
Weighted 2g biochar into a plastic bottle, then added 50ml the same concentration of ammonium nitrogen solution. Shocked plastic bottles 1h、 3h、 6h、 12h、 24h at 20℃. The content of ammonium nitrogen in the filtrate was determined by sampling.
The effect of pH on the adsorption of ammonium nitrogen by rice straw
Weighted 2g biochar into a plastic bottle, then added 50ml the same concentration of ammonium nitrogen solution. Adjusted pH of the solution to 3, 5, 7, 9, 11. Shocked plastic bottles 3h at 20℃. The content of ammonium nitrogen in the filtrate was determined by sampling.
The effect of ammonium nitrogen solution concentration on the adsorption of ammonium nitrogen by rice straw
Weighted 2g biochar into a plastic bottle, then added 50ml ammonium nitrogen solution with different concentration gradient. Respectively as 1mol/L、2mol/L、 3mol/L、4mol/L、5mol/L. Adjusted pH of the solution to 7 and shocked the plastic bottles 3h at 20℃. The content of ammonium nitrogen in the filtrate was determined by sampling.
The effect of the usage amount of biochar on the adsorption of ammonium nitrogen on rice straw
Weighted different amounts of biochar into plastic bottles, then added 50ml the same concentration of ammonium nitrogen solution. Setted the usage amount of biochar respectively at 20、30、40、50 and 60 mg/ml. Adjusted pH of the solution to 7 and shocked the plastic bottles 3 h at 20℃. The content of ammonium nitrogen in the filtrate was determined by sampling.
Measurement Items and Methods
By indophenol blue colorimetric method for the determination of ammonium nitrogen contents in solution. According to the concentration of ammonium nitrogen solution before and after adsorption, the adsorption capacity of the biochar of the ammonium nitrogen was calculated. The formula is as follows Test data using Excel finishing and Origin85 drawing data image statistical analysis. Fig.1 shows that with the increase adsorption time, the adsorption amount of ammonia nitrogen in the water was increased first and then leveled off. From the different temperature of the preparation of biochar. The adsorption amount of SA-4 and SA-1 on ammonia nitrogen was significantly higher than that of other treatments, but the differences of SA6-1, SA6-4, SA8-1 and SA8-4 on the adsorption capacity of ammonia nitrogen were not obvious. According to the particle size of the biochar. The different size of rice-straw biochar at 600℃ and 800℃ had no obvious difference on nitrogen adsorption of ammonia in water quantity. But the adsorption capacity of SA4-4 on ammonia nitrogen was greater than that of SA4-1 at 400℃ 
RESULTS AND ANALYSIS
Effect of Adsorption Time on the Adsorption of Ammonium Nitrogen by the Biochar
Effect of Environmental pH on the Adsorption of Ammonium Nitrogen by Biochar
The sorption curves of NH4 + -N on rice-straw-biochar at different pH values are presented in Fig.2 . In general, effects of initial pH values on NH4 + -N were insignificant. With the increase of environmental pH, the adsorption capacity of NH4 + -N was stable and steady. Biochar had the largest adsorption capacity when pH was 8 (Fig.2) . From the point of the preparation temperature of biochar, the adsorption amount of SA4-1 and SA4-4 was significantly higher than that of SA6-1, SA6-4, SA8-1 and SA8-4 under the same pH condition. From the particle size of biochar, the difference of the adsorption of NH4 + -N by rice-straw-biochar with different grain diameter was not obvious under the same preparation temperature. 
Effect of Adsorption Concentration on the Adsorption of Ammonium Nitrogen by Biochar
The sorption isotherms of NH4 
Effect of the Amount of Biochar on the Adsorption of Ammonium Nitrogen by Biochar
Effects of adsorbent dose on adsorption of NH4 + -N in rice-straw-biochar are presented in Fig.4 . As the increase of biochar application amount, a significant rise occurred in NH4 + -N removal rate in a given environmental condition by SA4 biochar from 20～60 mg/ml. From the point of the preparation temperature of biochar, the adsorption amount of NH4 + -N at 400℃ was significantly greater than that at 600℃ and 800℃ in the range of 20 ～50 mg/ml of biochar addition. Compared with SA6 and SA8, adsorption amount of SA4 was better from the particle size of biological carbon. 
DISCUSSION
Because of the porous micro pore structure and uniform distribution, unique chemical activity and huge surface area of biochar, it has a strong adsorption of pollutants and nutrients in environment [21]. Guo's research shows that the adsorption capacity of Cd 2+ by biochar has a strong correlation between the ionic strength of temperature, pH and the ion in the solution. [22] The adsorption ability of low temperature biochar of NH4 + -N was stronger than that of high temperature [23] . Obviously, various environmental conditions have obvious influence on the adsorption performance of biochar. This research shows that adsorption of ammonium nitrogen by biochar was first increased, then gradually stabilized saturation with the increase of adsorption time. This may be due to the increase of the adsorption time and the adsorption of ammonia nitrogen by a single partition function into the distribution and surface adsorption. The higher preparation temperature of biochar, the greater surface area [24] , the more pore [25] and the constantly increasing of fragrant [26] , but the surface oxygen containing functional groups have been reduced [27] . The biochar has negative charge [28] , which has the charge adsorption function of the NH4 + with a positive charge [29] . -N adsorption in 40 mesh be rice-straw-biochar was better than that in 10 mesh. Therefore, we concluded that 400℃ rice-straw-biochar can be used for NH4 + -N adsorption. According to this study, we recommended the contact time was 12h and the initial pH value was 8.We also recommended that we should use smaller biochar particle size, more addition of biochar and higher initial NH4 + -N concentration.
